Supplemental Experimental Procedures Methylation Protection DNA Footprinting
Methylation protection was performed essentially as described (Shaw and Stewart, 1994) . 50,000 cpm (about 5 nM) of labeled-DNA was incubated with 100 nM, 1000 nM, or no TraI36(Y16L) or TraI36(Y16F) in 200 µl of 10 mM Tris-HCl, 0.1 mM EDTA, 100 mM NaCl, 100 µg/ml BSA, 0.02% IGEPAL, 5% glycerol, for 1 hr at room temperature. One µl of 100% dimethyl sulfate (DMS) (Sigma) was added, the reaction proceeded for 2 min at room temperature, then was quenched by addition of 50 µl of ice-cold stop buffer (1.5 M sodium acetate, 1M β-ME, 0.4 µg/ml glycogen). DNA was ethanol precipitated and cleaved by piperidine as described (Bi et al., 1997) . Samples were dried and resuspended in 10 µl gelloading buffer (98% deionized formamide, 10 mM EDTA). 5000 cpm were run on an 8% polyacrylamide-urea sequencing gel at 70W for 3.5 hr. The gel was dried and exposed on X-ray film. Sequencing markers were generated by DMS reaction with guanines as described (Sambrook et al., 1989) .
Isothermal Titration Calorimetry
Isothermal titration calorimetry was performed using a MicroCal VP-ITC calorimeter. Protein was dialyzed against 25 mM Na-HEPES (pH 7.5), 25 mM NaCl, with 7.5 -10 g/l Chelex in the dialysis buffer. For the direct measurement of Mn 2+ binding, 1 M MnCl 2 was diluted to 1.5 mM in the dialysis buffer and injected into 130-200 µM TraI36. Typically 25-32 7.5 µl injections were performed with stirring at 300 rpm. Experiments were performed at 25˚ C. For the Mg 2+ and Ca 2+ competition experiments, MgCl 2 or CaCl 2 was combined with the protein to a concentration of 10 mM and allowed to equilibrate for 60 minutes at 25˚ C. The experiments were then conducted as above with the addition of 10 mM MgCl 2 or CaCl 2 to the injectant. Data were analyzed using the Microcal Origin software package (Origin Lab). The binding constants for Ca 2+ and Mg 2+ were calculated using the displacement model as described (Sigurskjold, 2000) with a fitting function generously provided by Dr. Bent W. Sigurskjold.
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